Oligonucleotide-directed single-base DNA alterations in mouse embryonic stem cells.
We have investigated the use of single-stranded oligodeoxy-nucleotides (ssODN) to produce specific single-base alterations in episomal and chromosomal DNA in mouse embryonic stem (ES) cells. Two different reporter genes, EGFP and LacZ, each with a single point mutation that inactivates reporter activity, were used. ssODN homologous to the target sequence, except for a single mismatch at the mutant base, were used to correct the mutant reporter genes. When tested in CHO-K1 cells, the ssODN showed correction rates of 0.5-1.0%, consistent with prior reports. ssODN in the antisense orientation provided higher rates of gene conversion than those in the sense orientation for both reporter genes. Nuclear extracts from mouse ES cells exhibited nearly the same correction activity as extracts from CHO-K1 cells. ssODN corrected the mutant bases of both episomal and chromosomal mutant reporter genes in mouse ES cells. Although the efficiency of gene correction observed in ES cells is low, approximately 10(-4), these results demonstrate that ssODN can produce single-base alterations in the genomic DNA of mouse ES cells. As conversion efficiency is improved by the continued development of oligonucleotide structure and DNA delivery methods, ssODN could be used to produce ES cells with specific mutations in any gene in a single step. The targeted ES cells could in turn be used to create accurate mouse models of inherited diseases.